Evaluation of endocytosis of silica particles used in biodegradable implants in the brain.
Silica nanoparticles embedded in a biodegradable scaffold have been proposed to offer several advantages when used in laser-tissue-soldering of blood vessels in the brain. During degradation, these nanoparticles are likely to be released into the surrounding brain tissue. The aim of this study was to investigate possible cellular uptake mechanism(s) of the two silica nanoparticle types in microglial cells as well as their effect on autophagy and inflammatory cytokines. The nanoparticle uptake was analysed quantitatively using high-content analysis. Nanoparticle incubation did not modulate cytokine secretion and autophagy at any time point investigated. The nanoparticles were taken up by the microglia cells in a time- and particle-dependent manner. The maximal uptake was reached after 4hours and the nanoparticles were found in the endoplasmic reticulum and lysosomes. Macropinocytosis and phagocytosis were predominantly responsible for the uptake, whereas clathrin- and caveolin-independent endocytosis were involved to a minor extent.